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(54) Inlormation storage medium containing information for providing multi-language markup 
document, apparatus and method 15r reproducing thereol 



(57) An inlormation storage medium (300) contain- 
ing multi-language marlcup document infomnation. and 
an apparatus and a method for reproducing the infor- 
mation storage medium are provided. The provided in- 
formation storage medium Includes audioAndeo (AV) 
data, multiple markup documents which contain text in- 
fonn'ation to be displayed in a selected language, which 



is inserted when AV data decoded and reproduced as 
an AV data stream Is displayed, and multi-language 
markup document infomnation for being referred to in or- 
der to display a markup document in the selected lan- 
guage. Accordingly, the infonriation storage medium 
displays the text information included in the markup doc- 
ument in the interactive mode in multiple languages. 
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Description 



[0001] The prDsent invention relates lo an infonnation 
storage medium, a reproducing apparatus, and a repro- 
ducing method, and more particulariy, but nol exclusive- 
ly, to an interactive infonBation storage medium contain- 
ing multi-language markup document support intorma- 
lion which is provided together with a reproduced data 
stream displayed in a display window defined by a 
markup document, and an apparatus and a method tor 
reproducing the information on the storage medium. 
[0002] A proposed interactive DVD medium in the cur- 
rent market (e.g.. PC Friendly DVD disc) can be repro- 
duced in an interactive mode based on a PC (Personal 
Computer). The interactive DVD medium contains 
markup language documents and AV (audio/video) Da- 
ta. AV data recorded on the interactive DVD medium is 
reproduced as an AV data stream and displayed in two 
ways: in a video mode or an interactive mode. In the 
video mode, AV data is displayed in the same way as it 
- is displayed on regular DVD players while In the inter-, 
active mode, AV data is displayed together with an 
HTML document in a display window defined by the 
HTML document If the interactive mode is selected by 
a user, a web browser inslalled in a PC (Personal Com- 
puter) displays the HTML document recorded on the in- 
teractive DVDmBdium,The AV data related to the HTML 
document Is reproduced and displayed in the display 
window defined by the HTML document 
[0003] For example, in the case of a movie whose 
content is the AV data, a video is played in the display 
v/lndow defined by the HTh/IL document, and in the re- 
maining part o( the display screen, a variety of supple- 
mentary infonmatlon including scripts, stories, and pho- 
tos of actors and actresses can be displayed. The sup- 
plementary information may be displayed in synchroni- 
zation with a liUe (AV data). For example, when an actor 
is on stage, an HTML document containing his brief his- 
tory is invoked and displayed together with his video. 
[0004] An existing DVD-video standard defines sub- 
picture data that provides a multi-language captioning 
together with the reproduced title. Therefore, the user 
can enjoy captions In a desired language when watching 
a program. 

However, the proposed interactive DVD is disadvanta- 
geous in thai it allows text-based supplementary infor- 
mation lo be displayed in only one language, together 
with the AV data in the interactive mode. That is, the 
proposed interactive DVD does not have the capability 
to present the supplementary information displayed 
through the HTML document in multiple languages. 
Therefore, a user cannot understand text-based intor- 
mation displayed through the HTML document in a lan- 
guage that is foreign lo Ihe user. As a result, the Inter- 
active mode provided by the interactive DVD is not at- 
tractwe to the user. 

[0005] U is an aim ol preferred embodiments of the 
present invention lo provide an information storage me- 



dium tor providing text information" displayed through a 
markup document in an interactive mode In multiple lan- 
guages, and an apparatus and a method for reproducing 
the intonnation on the storage medium. . 
5 [0006] According to the present invention in aftrst as- 
pect, there is prowded, an infonmation storage medium 
comprising audioA/ideo (AV) data, multiple marlcup doc- 
uments which contain text intonnation on multiple lan- 
_ . guages. respectively, to be displayed in a selected lan- 
10 guage and defines a display window to display AV data 
decoded and reproduced as an AV data stream, and 
multi-language markup document support infomnalion 
tor being referred lo in order lo display a mari^up docu- 
ment in the selected language. 
15 [0007] It is preferable that the medium lurther com- 
prises navigation data on the AV data, wherein the AV 
data is decoded and reproduced as the AV data slream 
with reference to the navigation data. 
[OOOB] It is preferable that the AV data and the navi- 
20 gallon data are recorded on a video directory while the 
martcup documents and the mutti-languageniarkup 
ument information are recorded on an"interactive direc- 
tory. 

[0009] According to the present invention in a second 
25 aspect, there is provided, an infomnalion storage medi- 
um comprises audio/video (AV) data, sub-picture data 
for providing a muri-language captioning together with 
the reproduced AV data, multiple markup documents 
which contain text information on multiple languages. 
30 respecliveiy, lobe displayed in a selected language with 
- regard to the AV data or the sub-picture data, and de- 
fines a display window to display ihe AV data decoded 
and reproduced as an AV data stream, and multi-lan- 
guage markup document information for being refen-ed 
35 to In orderto display a markup document in the selected 
language. 

[0010] It is preferable that the medium further com- 
prises navigation data on the AV data and the sub-pic- 
ture data, wherein the AV data and the sub-picture data 
40 are decoded and reproduced as the AV data stream and 
captioning with nsference to the navigation data. 
[001 1 ] It is preferable that the AV data, the sub-picture 
data, and the navigation data are recorded on a video 
directory while the markup documents and the multi-lan- 
45 guage markup document infomnalion are recorded on 
an interactive directory. 

[001 2] II is preferable that the markup documents are 
recorded in multi-language markup document directo- 
ries named by respective language, which are sub-di- 
50 rectories of the interactive directory, and it is further pref- 
erable that markup documents containing the same 
meaning text infonnation displayed in multiple languag- 
' es have Ihe same file name when saved. 
[0013] It is preferable that the mutti-language martcup 
55 document displaying infomnalion con^rises dtsplayable 
language information that indicates the kind of the dis- 
playable languages recorded on medium, and respec- 
tive language directory information for indicating the 
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path 10 Ihe markup documents recorded in. 11 is more 
preferable that language nrapping information tor map- 
ping a markup document to the selected language is re- 
corded. 

[001 4] According lo the present invention in a third as- 
pect, there Is provided, a reproducing method for repro- 
ducing AV data recorded on an infonnation storage me- 
dium and displaying the AV data in a display window 
defined by a markup document, the reproducing method 
comprising (a) reading a markup document designed to 
be displayed in a selected language for caption, out of 
mullipie markup documents that enable lexl information 
lo be displayed in multiple languages, respectively, (b) 
reading and decoding the AV data, and (c) displaying 
the AV data, which has been reproduced, as an AV data 
stream through the read markup document. 
[00151 According to the present invention in a fourth 
aspect, there is provided, a reproducing method for re- 
producing AV data and sub-picture data, which are re- 
corded on an information storage medium, and for dis- 
playing the AV dala and the sub-picture data in a display 
window defined by a markup document, the reproducing 
method comprising (a) receiving language information 
on a selected language in order to present captioning, 
(b) identifying the language corresponding to the re- 
ceived language inlormation. and (c) retrieving the 
markup document in the directory corresponding lo the 
identified language. 

[0016] It is preferable that step (a) comprises (a1) 
identifying a markup document conversion language 
code corresponding to the language code selected for 
caption display by using language mapping information, 
and (a2) Invoking Ihe markup document in the directory 
where the idenliried language code is stored. 
[0017] It is preferable that in step (a2), the markup 
document is stored in the directory that has the same 
name as that of the identified language code is invoked, 
[001 6] According lo the present invention in a Tilth as- 
pect, there is provided, a reproducing method for repro- 
ducing AV dala recorded on an information storage me- 
dium and displaying an AV data stream in a display win- 
dow defined by a markup document, the reproducing 
method comprising (a) reading a markup document de- 
signed to be displayed in a selected language, out of 
markup documents that enable text information to be 
displayed in multiple languages, respectively, (b) read- 
ing and decoding the AV dala, and (c) displaying the AV 
data as the AV data slream in a display window. 
[0019] According to the present invention in a sixth 
aspect, there is provided, a reproducing method for re- 
producing AV data recorded on an inlormation storage 
medium and displaying the AV data in a display window 
defined by a markup document, the reproducing method 
comprising (a) receiving information on a selected !an- 
' guage in order lo display the markup document, (b) 
identifying the language con-esponding lo the received 
language information, and (c) retrieving the markup doc- 
ument in the directory corresponding lo the identified 



language. 

[0020] It is preferable that step (b) comprises (b1 ) re- 
trieving the markup document language code corre- 
sponding to the selected language by using language 
mapping infonmation, and (b2) retrieving and invoking 
the markup document in the directory corresponding lo 
the retrieved language code, 

[0021 ] According to the present Invention in a seventh 
aspect, there is provided, a reproducing apparatus for 
reproducing AV dala recorded on an inf omiation storage 
medium and displaying the AV dala in a cfisplay window 
defined by a markup document, the reproducing device 
comprising a reader for reading necessary dala from the 
Information storage medium, an AV decoder for decod- 
ing the AV dala read by the reader, and an AV blender 
for displaying a markup document decoded by a pres- 
entation engine and an AV data slream reproduced after 
the AV decoder decodes the AV data, in a display win- 
dow defined by a markup document, and a presentation 
engine for Interpreling a markup document that has the 
text Information to be displayed In a selected language, 
out of multiple markup documents that have text infor- 
mation to be displayed in multiple languages, respec- 
tively. 

[0022] According lo the present invention in an eighth 
aspect, there is provided, a reproducing device for re- 
producing AV dala and multi-language captioning spe- 
cific sub-picture data, which are recorded on an infor- 
mation storage medium, and for displaying the AV data 
and the captions in a display window defined by a 
markup doclumcnr the reproducing device comprising 
a reader for reading necessary data from the information 
storage medium, an AV decoderf or decoding the AV da- 
ta read by the reader, and an AV blender for displaying 
35 a markup document decoded by a presentation engine. 
AV data and the sub-picture data for caption display, a 
presentation engine for interpreting the markup docu- 
ment recorded in the directory indicated by the received 
language infomnation lo be stored In the information to 
40 display multi -language markup documents, and display- 
ing the AV data slream reproduced after the decoder 
decodes the AV data in the display window defined by 
the markup document. 

[0023] It Is preferable thai when the markup document 
45 Is displayed in connection with the captions, the pres- 
entation engine refers to the mulli-language markup 
document infonnation, retrieves a markup document 
language code conresponding lo the language code se- 
lected for the caption display, and retrieves and invokes 
50 the markup document recorded in the direclory wh'ich 
the retrieved language code indicates to. If only the 
mari<up document is displayed .the presentation engine 
refers lo the mufli-language markup document infomna- 
tion and retrieves and invokes the markup document 
55 stored in the directory coresponding to the selected lan- 
guage by user preference. 

[0024] Further features of the present invention are 
set out in Ihe appended claims. 
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[0025] The above objed and advanlagss of the 
present invenlion will become more apparent by de- 
scribing in detail preferred embodiments thereof with 
f eference to the attached drawings in which: 

FIG. 1 is a block diagram of a reproducing appara- 
tus according to a preferred embodiment of the 
present invenlion; 

FIG. 2 shows the structure of files in an embodiment 
of a DVD of the present invention; 
FIG, 3 is a diagram of the volume space of the em- 
bodiment of the DVD of the present invention; 
FIG. 4 is a diagram showing the structure of file 
DVD^ENAV.IFO explained in FIGS. 2 and 3; 
FIG. 5 is a detailed structure diagram of an embod- 
iment of multi-language markup document informa- 
tion; 

FIG. 6 shows examples of markup documents re« 
trieved and displayed with reference to the multi- 
language markup document information of FIG. 5; 

FIG: 7 is a flowchart explaining a reproductiorv. 

method according to an embodiment of the present 
invention; and 

FIG. B is a flowchart explaining a reproduction 
method according to another embodiment of the 
present invention. 



[0026] The present invention now will be described 
more fully with reference to the accompanying draw- 
_ings, in which preferred embodimenls of the inven tion 
are shown. ^ A markup documenU, in the specification, 
means not only a markup document itself but also a web 
resource thai includes files inserted into or linked with 
the markup document. An HTML document means a 
document which is prepared in a mark-up language 
such as XML or SGML and can be interpreted and dis- 
played by the web browser. 

[0027] FIG. 1 is a block diagram of a reproducing ap- 
paratus according to a preferred embodiment of the 
present invenlion. 

[002B] With reference to FIG. 1 , the reproducing ap- 
paratus decodes AV data recorded on an embodiment 
of a DVD 300 of the present invention and reproduces 
the AV data as an AV data stream. Then, the reproduc- 
ing apparatus displays the AV data in a display window 
defined by a markup document in an Interactive mode 
and includes a reader 1, a buffer memory 2. a cache 
memory 3, an AV decoder 4, a presentation engine 5. 
and an AV blender 6. 

[0029] The presentation engine 5 supports the inter- 
active mode. 

[0030] In terms of software, the presentation engine 
5 includes application programs such as a markup doc- 
ument viewer (ex. web brovt'ser), a program interpreta- 
tion engine, and a plug-in that interfaces through Appli- 
cation Program Interface (API) with the operating sys- 
tem of the reproducing apparatus. With the API, which 
Is a special pre-defined method, fte presentation engine 



5 can send a request to the OS and other application 
programs. The program interpretation engine includes 
a JavaScrpt or a Java interpretation engine. The plug- 
In enables various markup documents to be displayed, 

5 [0031] In lemns of hardware, the presentation engine 
5 is set to have a default value on the markup document 
language infonriation of reproducing apparatus, that js, 
the information about the language o! the markup doc- 

umenl that is displayed when the interactive mode is se- 

10 lecled. For example, the reproducing apparatus to be 
released in English-speaking nations has markup doc- 
ument language information that commands the selec- 
tion of the markup document having text information in 
English. It is preferable that the markup document lan- 

15 guage information varies depending on where Ihe re- 
producing device is marketed or which languages are 
dominant. If a user changes a defautt value on the 
rr^rkup document language information, the markup 
document is displayed in the new selected language or 

20 relevant language, 

[0032] The reader 1 reads Uie HTML document or the 

AV data f rom the DVD 300. The embodiment of the DVD 
300 of the present invenlion contains a data packet 
where sub-picture data and AV data are multiplexed and 
25 packaged. Therefore, reading the AV dala means read- 
ing the sub-picture together with the AV data. However, 
if the user does not select the caption display function, 
the sub-picture data is discarded without being repro- 
duced. The buffer memory 2 buffers the AV data read 
30 by the reader 1. The cache memory 3 caches the 
rnarkup dobtirnent I'ead by the reader T. The AV decoder 
4 decodes the AV dala buffered in the buffer memory 2 
and outputs the AV dala stream. The presentalion en- 
gine 5 interpreU the read markup document and identi- 
35 fies the location of the display window. Then, the AV 
blender 6 displays markup document oulpulted by the 
presentation engine 5 and the AV data stream outputled 
by the AV decoder 4 in the display window. 
[0033] FIG. 2 shows the structure of files in the em- 
40 bodiment of the DVD 300 of the present invention. 
[0034] The DVD 300 contains multiple markup docu- 
ments having the same meaning content in different lan- 
guages so that text information included in the markup 
documents can be displayed in multiple languages. That 
45 is. the DVD 300 according to the prefen-ed embodiments 
of the present invenlion includes multiple markup doc- 
uments which contain exactly the same meaning text 
information in multiple languages, respectively. 
[0035] With reference to FIG. 2. a root directory in- 
50 dudes directories VIDEO.TS and DVD^ENAV. The 
VIDEO^TS is a DVD video directory containing the AV 
data, and DVD.ENAV is a DVD interactive direcloiy lor 
recording the dala including the markup document that 
supports the interactive mode. 
55 [0036] The V1DE0_TS directory Includes VIDEOJTS. 
IFO. VTS_01_0.lFO. vrS^01_0.VOB. and 
VTS_01_1 .VOB, .... VIDEOjrS.lFO contains the repro- 
ducing control information (or navigation dala) on the 
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entire videotiOeand.he1anguage.nforTna^iondes^^^^^^ 

ed as a detauU value ol the video mie. °1 0 IFO 
the reproducing conln,lintonT,aaononthe1.rst v.deo .^e 

se, is recorded. VTS_01_O.VOB and ^S_01 r^OB 
are V,deo Object Set (VOBS) that make up the v.deo 
title set. Each VOB includes video data, audK> data, ar^d 

sub-picture dala. The sub^picture -^ala. is des^ned lo 
disp^ the capUons ol the movie. More detailed config- 
in .nlormation is included in the DVD-V.deo Stand- 
ard DVD-Video lor Read Only Memory D.sc 1 .0 
roo371 The DVD_ENAV directory mdudes the le 
DVD ENAV.1FO which containsthe reproducing control 
infor^iation on the entire title inlomiation '^^ 
IT. TO be more specffic. DVD.ENAV.IFO .ncUjdes 
thedelinitionandconligurationdtherelevanlrfirertoT^, 
the rtumber ol lilies included, basic infomialion. the Ian- 
quaoe used lor the title, inlormalion on captions and 
fonts, markup document display infom^ation suci, as 
resolution and color, and copyrighl inlormat.on^ 

- DVD ENAV.IFO - turther_.. includes muni-language 
markup document inlorniation according to the present 
Embodiment. The multi-language markup ^^^^^^^ 
(omtation will be described in detail later. In addition 
S-lanquage markup document directories, mclud.ng 
KOR JPN. and ENG. are prepared to support languag- 
es ofthe matkup document according to the embodi- 
ment. KOR. JPN. and ENG Indicate a Korean Unguage 
directory, a Japanese Unguage direclo^r. and an Eng- 
feh Language directory, respectively. Each mutt -lan- 

— ^uage markup do^ment-directory Includes the 
HTU which has the same meaning text inlomiaUon in 
SIassociated.anguage.andrilesVV.PNGX.PNG,^d 

YPNG which are displayed together with A.HTM. Be 
causeWPNG,X.PNG.andY.PNG are the same image^ 

hey Ly hav^ the same fJe name. A Portable Network 
• Graphfcs (PNG) File is a compressed graphic .mage file. 
Here it is obvious thai an audio (ile such as an au Iile 
or an aiH Iile can be aUached to an image Iile instead ol 
the PNG Iile in another language. 
1003B1 FIG. 3 is an outline diagram ol the volume 
spaceolthecmbotfimenlollheDVDSOOoUhepresenl 

invenlion. . ^ _ , 

[0039] With relorence to FIG. 3. the volume space 0 

the DVD 300 includes a control inlormation section ttiat 
includes the control inlomiation on volume and the (lie 
a DVD-video data secUon thai includes a relevant video 
title dala and a DVD-interactive data section that con- 
lains data that supports the interactive mode. 
[0040] The DVD-video data section conlains the ffl^ 
VIDEO TS.IFO. VTS_01_0.IFO. VTS_01 O.VOB 
VTS oT 1VOB....lhalarerecordedinDVD_TS. which 
is Ih^ DVD video directory ol FIG. 2. The OVD-inierac- 
U data section contains the Hies OVD.ENAV^FO. A. 
HTM (KOR). A.HTM (JP.^. ^^^^^'^^f^^^' 
PNG. and Y.PNG. which are recorded m DVD.ENAv. 
the DVD interactive directory of FIG. 2. 
[0041) FIG. 4 shows the structure ol the Hie 
DVD.ENAV.IFO explained in FIGS. 2 and 3. 



[0042] vr.threlerencetoFlG.4.DVD_ENAV.IFOm- . 
dudes the multi-language markup document mlorma- 
lion according to the present invention. The multi-lan- 
guage markup document infomiatlon contains inlon^- 
5 Sononthekindonanguagesthatcanbed|splayedten . 

guage mapping inlomiation. and inlorniation on the dn 
redory by respective language. 
f00431 F16.5 isa delaitedstructure diagram ol an em- 
bodiment ot multi-language markup document inlomia- 
Z according to the present invenlion. V^itti reference 
to FIG 5 the displayable language in(om«Uon included 
in the multi-language marlcup document inlorniation m- 
cludes inlomtalion on the number of displayable Ian- 
guages, the codes ol the displayable f Quages and 
,5 whether the languages can be changed dum^g repm- 

mOM The codes ot the displayable languages can 
be indicated as ISO-639 language codes. 0x0412 
0x0411 and 0x0409 are hexadecimal values and mdi- 
20 cate Korean. Japanese, and English f«pect|ve^j 

10045] in a language mapping table, w^ich conl^n^. 

L language mapping inlomiation. caption language 
codes a're 'mapped to language <-<^-^ ^^^^^l^f^^ 
relevant KTML documents whfch are deterred to °r ex 
25 trading the markup documents that contain texlmfor^ 
mation to be displayed in the languages conesponc.j« 

10 the caption language codes. To be more ^P^^^ 
captionsaredisplayedinKorean.Japanese Englsh or 

ChLse.Themarkupdoaimenl displayed with ihecap^ 
30.. Hons is displayod.,in Korean. Japarjese c.^^^^^^^^ 
Therefore. » the user selects Korean. Japanese or E^ 
Hsh or the captions, the markup document is displayed 
n mrco'esponding language. Korean. J^Pan-^e o 
EncTsh Howevcr.BtheuserselectsChineselorcaplion 
.3 SS L markup document is disp^yed in Eng,^^ 
-The number of displayable languages can vary. Even 
When"" maricup document is displayed without .ler- 
rorkingwtththecaptioning..helanguagemappmg.aWe 

Jan be referred to for extracting the markup document- 
40 For example, if the language of the reproducing appa- 
alLs s sc. as Chinese (2H). the P-enla^on engine^ 
displays the markup" document prepared . Eng^ 
(EN-US) by relerring to the language mappmg table 
The inloLation on changeability of markup documonl 
45 tenguage indicates whether the user can changelhe 
tenQuageduringreproductionollheAVdata.0.n*cacs 
• rhanhelangua'^Lnnotbechan9edwhile1.nd-.cates 

lhai the lanquage can be changed. 

mo46] The language directory -'"'o"^'-" ' Int 
50 rpathnamesodhemulU-languagomarkupdocumont 

Series containing markup documents corresponc^ 
ir^a to the displayable language codes, respective^ and 
Tm lme oTthe KTML document designated as a 

« ST^a Iws examples of the markup docu- " 
Sretrievedandd^playedwUhreferencetolhemuV 

. . ti-language markup document irfomnation »• F'^;^ 
[00481 FIGS.6Alhrough6Cshowmarkupdocuments 
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displayed when Korean captions. Japanese captions, 
and English or Chinese captions are selecled, respec- 
lively. In case of Chinese caption, the captions language 
is different from the text information Is displayed in the 
markup documenL That is, since a multi-language 
markup document is supported in the Interactive mode, 
embodiments of the presenl invention can display the 
markup document containing the text intomnation pre- 
pared in the language mapped to the captioning select- 
ed by Ihe user or the language selecled by the user. If 
the user changes the Korean captions inlo Japanese 
caplions while a video title is reproduced in the inlerac- 
Uve mode, the markup document displayed together is 
changed from FIG. 6A to FIG. 6B. That is, the present 
embodiment reads and displays A.KTM. the markup 
document, stored in the multi-language markup docu- 
ment directory JPN by refening to the language map- 
ping table andthe language directory information shown 
in FIG, 5. 

[0049] If the markup document is displayed without in- 
lenworking with the captioning, the markup document 
containing the text infonnaticn prepared in the language 
selected by the user Is displayed even though the cap- 
tion is not displayed. 

[0050] The reproducing method according to a pre- 
ferred embodiment of the invention is described as fol- 
lows. 

[0051 ] FIG. 7 is a flowchart explaining a reproduction 
method according to the present Invention. 
[0052] With reference to FIG. 7, if the interactive-DVD 
300 according to the pres^ inserted into 

the reproducing apparatus, the presentation engine 5 of 
the reproducing apparatus retrieves the language infor- 
mation recorded on VIDEO^TS.IFO and Identifies if the 
language designated as a default value of the reproduc- 
ing apparatus exists in step 701. If the language infor- 
mation recorded on VlDEO_TS.IFO of the interac- 
tive-DVD 300 does not have the language designated 
as the default value of the reproducing apparatus, the 
presentation engine 5 sets the language designated as 
a default value of VIDEO^TS.IFO or DVD^ENAV.IFO of 
the inleraclive-DVD 300 as the default value for the re- 
production of the markup document In step 702. 
[0053] 11 the language information recorded in 
V1DEO_TS.IFO of the interactive-DVD 300 has the lan- 
guage designated as the default value ol the reproduc- 
ing apparatus, the presentation engine 5 sets the lan- 
guage as the default value for reproduction of the 
markup document in stop701 . 

[0054] The reader 1 reads the markup document pre- 
pared in the designated language in step 703. For ex- 
ample, if the Korean language is set as the default value 
for reproduction of the markup document, the reader 1 
reads A. HTM stored in the Korean directory KOR of the 
multi-language markup document directory. The pres- 
entation engine 5 displays the read markup document 
in slep 704. 

[0055] If the user changes the language of the caption 



In slep 705, the presentation engine 5 identifies whether 
the languages ol the displayed markup documents can 
be changed during reproduction of the AV data by refer- 
ring to the multi-language markup document information 
5 described above in step 706. If possible, the presenta- 
tion engine retrieves the relevant markup document with 
reference to the multi-language markup document infor- 
mation and the reader 1 reads the retrieved markup doc- 
ument in slep 707. The presentation engine 5 displays 
10 the read maricup document in slep 708. U the user com- 
pletes the reproduction of the reproducing apparatus, 
the process ends in slep 709. If the user change? the 
language of the caption again during the reproduction, 
steps 706 through 70B are repealed. 
15 [0056] FIG . 8 is a flow chart explaining the reproduc- 
tion method according to another embodiment of the 
presenl invenlion. 

[0057] With reference to FIG, B, If Ihe inlerac^e-DVD 
300 according lo the present invenlion is inserted into 
20 the reproducing apparatus, the presentation engine 5 of 
_ the reproducing apparatus retrieves the language infor- ^ 
maiion recorded on viDEOltSJFO and identifies if the 
language designated as a default value ol the reproduc- 
ing apparatus exists in step B01. If the language infor- 
25 mation recorded on the VIDEO_TS.lFO of the inlerac- 
live-OVD 300 does not have the language designated 
as the default value of the reproducing device, tiie pres- 
entation engine 5 sets the language designated as a de- 
fault value of VIDEO^TS.IFO or DVD_ENAV.lFO of the 
30 interactive-DVD 300 as the defaua value for the repro- 

"'-ductibn of the maricup document in step 802. 

[0058] If the language infonnation recorded on the 
ViDEO_TS.iFO of the interactive-DVD 300 has the lan- 
guage designated as the default value of the reproduc- 
35 ing device, the presentation engine sets the language 
as the default value for reproduction of the maricup doc- 
ument in stepSOt . 

[0059] The reader 1 reads the maricup document pre- 
. pared in the designated language in step 803. For ex- 
40 ample, if the Korean language is set as the default value 
for reproduction of the markup document, the reader 1 
reads A.HTM recorded in the Korean directory KOR of 
the multi-language markup document directory. The 
presentation engine 5 displays the read markup docu- 
45 ment in slep 804. 

[0060] If the user requests the language of the maricup 
document to be changed in step 805. the presentation 
engine 5 interprets the multi-language maricup docu- 
ment information and identifies if the languages of the 
50 displayed maricup documents can be changed during 
reproduction of the AV data in step BOB. If the language 
change is possible, the presentation engine displays a 
menu where the kind of displayable languages that can 
be selecled is indicated by refemng to the displayable 
55 language inlormaUon of the multi-language maricup doc- 
ument inlorniaUon in slep 807. If the user selects the 
language in slep BOB. the presentation engine 5 re- 
trieves the relevant markup document by referring lo the 
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language directory informalion (and the language map- 
ping table) and Ihe reader 1 reads Ihe relrieved markup 
documenl in slep 809. The presenlalion engine 5 dis- 
plays the read markup document In slep B1 0. If the user 
completes the reproduclion ot the reproducing appara* 
lus, the process ends in slep 811. II the user requests 
the language o? the markup documenl to be changed 
again during the reproduction^ steps 806 through B10 
are repealed. 

[0061] As described ^ove, preferred embodiments 
of Ihe present invention relates to an inf onrialion storage 
medium thai displays the text informalion included in the 
markup documenl in Ihe interactive mode in multiple 
languages and lo an apparatus and a method for repro- 
ducing the Infomiation storage medium. ■ 
[0062] The reader's attention is directed lo all papers 
and documents which are filed concurrently with or pre- 
vious lo this specification in conneclion with this appli- 
cation and which are open to public Inspection with this 
spedlication. and the conlents of all such papers and 
documents are incorporated herein by reference. 
[0063] All ol Ihe features disclosed in this specifica- 
tion (Including any accompanying claims, abstract and 
drawings), and/or all ol the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0054] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by allemative features serving 
the same, equivalent or similar purpbser unless ex- 
pressly slaled otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0065] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends lo 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or lo any novel 
one, or any novel combination, of the sleps of any meth- 
od or process so disclosed. 



Claims 

1 . An infomnalion storage medium comprising: 
audioA/ideo (AV) data; 

mult'^le marlcup documents which contain text 

infonnalion on multiple languages, respcclive- 
ly, to be displayed in a selected language and 
defines a display window to display AV data de- 
coded and reproduced as an AV data stream; 
and* 

multi-language markup document support in- 
formation for being referred lo in order lo dis- 
play a markup document in the selected lan- 
guage. 



w 



2. A medium of daim 1 further comprising: 

navigation data on Ihe AV data, 

wherein the AV data is decoded and repro- 
duced as the AV data stream with reference to the 
navigation data. 

3. A medium of claim 2, wherein the AV data and the 
navigation dala are recorded on a video direclory 
while the markup documents and the multi-lan- 
guage markup document support informalion are 
recorded on an interactive direclory. 



15 4. An infonnalion storage medium comprising: 



audio/video (AV) data; 

sub-picture data for providing a multi-language 
captioning together wilh the reproduced AV da- 
ta; 

multiple markup documents which contain text 
information on multiple languages, respective- 
ly, to be displayed in a selected language with 
regard to the AV data or the sub-picture data, 
and defines a display window to display Ihe AV 
data decoded and reproduced as an AV data 
stream; and 

multi-language markup document support in- 
formation for being referred lo in order lo dis- 
play a markup documenl in the selected lan- 
"•guage. 
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5. A medium of claim 4 further comprising: 

navigation data on the AV data and the sub-pic- 
ture data, 

wherein the AV data and the sub-picture data 
are decoded and reproduced as the AV dala stream 
and caplioning with reference lo the navigation da- 
ta. 



6. 



50 



55 8. 



A medium ol claim 5. wherein the AV data, the sub- 
picture data, and the navigation data are recorded 
on a video direclory while the markup documents 
and the mulli-language markup document support 
inf omiation are recorded on an interactive direclory. 

A medium of any one of claims 4 to 6, wherein Ihe 
maricup documents are saved in mulli-language 
markup documenl dircdories created by language, 
which are sub- directories of the interadive directo- 

A medium ol any one of claims 4 lo 7, wherein 
markup documents containing the same text infor- 
mation displayed in multiple languages have the 
same file name when saved. . . 
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9. A medium of claim 6. wherein Ihe multi-language 
markup document support informalion comprises: 

language selection conversion infonnalion for 
mapping a related markup document lothe se* 
lecled language; and 

language directory inlormalion lor indicating 
the path to the markup documents. 

10. A medium of claim 9, wherein Ihe mulli- language 
support infomiation turther includes supportable 
Janguage inlormalion that indicates the language 
that can be supported. 

11 . A medium of claim 1 0. wherein the supportable lan- 
guage informalion includes the infonnalion" that in- 
dicates whelher a language can be converted dur- 
ing reproduction. 

12. A medium of claim 9, wherein the language selec- 
- tion conversion informalion Includesa language se- .. 

toction conversion table where the language select- 
ed lor caplion display is mapped to a relevant lan- 
guage. 

13. A reproducing method for reproducing AV data re- 
corded on an information storage medium and dis- 
playing the AV data in a display window def ined by 
a markup document, the reproducing method com- 

. prising:..^. 

(a) reading a markup document designed to be 
displayed in a selected language for caption, 
out ol multiple markup documents that enable 
text informalion to be displayed in multiple lan- 
guages, respectively; 

(b) reading and decoding the AV data; and 

(c) displaying the AV data, which has been re- 
produced, as an AV data sUeam through the 
read markup document. 

14. A reproducing method for reproducing AV data and 
sub-picture data which presents multi-language 
captioning, which are recorded on an information 
slorage medium, and for displaying the AV dala and 
the sub-picture data in a display window deHned by 
a markup document, the reproducing method com- 
prising: 

(a) receiving language information on a select- 
ed language in order to present captioning; 

(b) identifying the language corresponding lo 
the received language informalion; and • 

(c) reading the markup document in the direc- 
tory corresponding lo the idenlified language. 

15. A method of claim 14. wherein step (a) corr^rises: 



(al ) identifying a markup document conversion . 
language code corresponding to the language 
code selected for caption display by using lan- 
guage mapping information; and 
5 (a2) invoking the markup document in the di- 

rectory where the idenlined language code is 
stored. 

■ 16. A meOiod.of claim 15. wherein in step (a2). the 
10 markup document, stored in the directory lhal has 
the same name as that of the idenlified language 
code is invoked. 

17. A reproducing method for reproducing AV data re- 
15 corded on an infomialion storage medium and dis- 
playing an AV data stream in a display window de- 
fined by a markup document, the reproducing meth- 
od comprising: 

20 (a) reading a markup document designed lo be 

displayed in a selected language, out of markup 
documents that enable (ext informalion to be 
displayed In multiple languages, respeclively; 
(b) reading and decoding the AV data; and 
25 (c) displaying the AV data as the AV dala 

stream in a display window. 



18. A reproducing melhod for reproducing AV dala re- 
corded on an infoimation storage medium and dis- 

30 playing the AV dala in a display window defined by 

B markup document, the reproducing melhod com- - 

prising: 

(a) receiving informalion on a selected lan- 
35 guage in order lo display the markup document; 

(b) reiTieving the language corresponding lo the 
received language information; and 

(c) retrieving the markup document in the direc- 
tory corresponding to the retrieved language. 

19. A method of claim 18, wherein step (b) comprises: 

(bO) verifying if the language can be converted 
during the reproduclion and performing (b) if 
language conversion is possible. 

20. A melhod of claim 19, wherein step (b) comprises: 

{b1) retrieving Ihe markup document conver- 
sion language code corresponding to the se- 
lecied language by using language mapping in- 

fonmation; and 

(b2) retrieving and invoking the mari^up docu- 
ment in the direclory corresponding lo the re- 
trieved language code. 

21. A reproducing apparatus for reproducing AV dala 
recorded on an information storage medium and 
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displaying Ihe AV data in a display window defined 
by a markup document, the reproducing device 
comprising: 

a reader for reading necessary date from the 
informalion storage medium; 
an AV decoder for decoding the AV data read 
by the reader; and 

a presentation engine for displaying an AV data 
stream reproduced after the decoder decodes 
the AV data, m a display window defined by a 
markup document, by interpreting a markup 
document that enables the inserted text infor- 
mation to be displayed in a selected language, 
out ol multiple markup documents that enable 
insertedlexl information to be displayed in mul- 
tiple languages, respectiveiy. 

22. A reproducing device (or reproducing AV data and 
sub-picture data which presents mulli-language 

captioning, whfch are recorded on an information - 

storage medium, and for displaying the AV data and 
the captions in a display window defined by a 
markup document, the reproducing device compris- 
ing: 

a reader for reading necessary data from the 

inlormalion slorage medium; 
a decoder for decoding the AV data read by the 

reader, and _ 

a presentation engine for receiving information 
on a selected language for caption display, in- 
terpreting the markup documenl stored in the 
directory where the received language informa- 
tion is stored by referring to multi-language 
markup document support infomnation, and dis- 
playing the AV data stream reproduced after 
the decoder decodes the AV data in the display 
window deHned by the mari<up document. 

23. A device of claim 22. wherein the presentation en- 
gine refers to the multi-language markup documenl 
support information and retrieves and invokes the 
markup document stored in the directory con-e- 
sponding to the selected language. 

24. A device of claim 23, wherein the presentation en- 
gine refers to the mulli-language markup documenl 
support inlormalion, retrieves a maricup document 
conversion language code corresponding to the 
language code selected for the caption display, and 
retrieves and invokes the markup document stored 
in the directory where the retrieved language code 
is stored. 

25. A device of ciaim 24. wherein the presentation en- 
gine vGrifies whether the language can be conven- 
ed during the reproduction by referring to the mulli- 



language markup document support infonnation 
and retrieves and invokes Ihe markup documenl if 
language conversion is possible. 

26. A device of claim 24. wherein the presentation en- 
gine retrieves and invokes the markup documenl 
stored in the directory which has the same name as 
that of the retrieved language code. 
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FIG. 2 
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FIG. 5 
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